M
YCOSIS fungoides (MF) and the Sé zary syndrome (SS) are a group of extranodal nonHodgkin lymphomas of T-cell origin with primary cutaneous involvement. 1 The group distinguishes itself from other cutaneous T-cell lymphomas by its unique clinical and histological features. Mycosis fungoides is an uncommon lymphoma; however, it is the most common primary lymphoma of the skin.
Previous studies have shown that other than in limited patch and/or plaque (T1) disease, the overall survival of patients with MF is worse than that of age-, sex-, and racematched control populations. [2] [3] [4] Multiple studies have attempted to identify clinical factors predictive of survival in patients with MF and SS. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] These factors include basic demographic factors, the extent and type of skin involvement, the presence of extracutaneous disease, lymphadenopathy, and peripheral blood involvement. [14] [15] [16] [17] Other potential prognostic factors that have been studied include large-cell transformation, 18 philia, levels of serum interleukin 2 receptor 20 and tumorinfiltrating T cells, 21 expressions of cytokines and adhesion molecules, histological variables, 22 tumor burden index, 23 thickness of cutaneous infiltrate, erythrocyte sedimentation rate, B symptoms, and clinical response to therapy. Despite these reports, long-term follow-up studies of large groups of patients with MF and SS are limited. However, such reports are essential to improve our understanding of prognostic factors in this rare lymphoma.
In this study, we have updated and summarized the clinical characteristics and long-term outcome in a cohort of patients with MF and SS at our institution. We limited our study subjects to 525 patients who underwent diagnosis and management at our clinic. Our previous outcome studies focused on patients with specific T classifications and were not comprehensive in our analysis. 2, 3, 12 In this study, we identified and studied several clinical features predictive of survival using univariate and multivariate analyses. We also analyzed the risk for disease progression from initial presentation.
METHODS

PATIENT SELECTION AND STAGING
From 1958 through 1999, 688 patients with MF and SS underwent evaluation at the Stanford University Cutaneous Lymphoma Clinic, Stanford, Calif. The clinical and pathological definition of MF and SS in our study is consistent with that of the updated World Health Organization classification for lymphoma, in which SS is considered a clinical variant of MF. 24 Since the mid-1980s, the clinic has used immunohistochemical and molecular diagnostic studies (Southern blot since the mid1980s and polymerase chain reaction technique since late 1990s) as ancillary methods for diagnosis. We identified 525 patients who received a diagnosis no longer than 6 months before their initial evaluation at the clinic. Patients whose diagnosis of MF and SS was made more than 6 months before were excluded from this study to limit the analyses to those patients who were managed at the clinic. For TNM and B classifications and clinical staging, patients underwent a complete physical examination, complete blood cell count with examination for Sézary cells, a general chemistry panel, chest radiography, and skin biopsy. Patients with palpable lymph nodes clinically suspected of involvement with MF underwent needle aspiration or lymph node biopsy. When indicated because of advanced skin involvement or palpable lymphadenopathy, patients underwent additional staging evaluation, including bone-marrow biopsy and/or additional imaging studies. Suspected involvement of any visceral sites was confirmed with biopsy whenever possible. All patients underwent staging according to the TNM and B categories and overall staging system described at the National Cancer Institute workshop by the Committee on Staging and Classification of Cutaneous T-Cell Lymphomas ( Table 1) . 25 
EVALUATION AND DEFINITION OF DISEASE PROGRESSION
In this study, we defined disease progression as progression of disease to more advanced TNM and B classifications, a more advanced clinical stage, or death due to MF or SS. The reason for selecting these specific events for progression rather than the criterion of greater than 25% worsening of disease from baseline is that these specific events are associated with worse survival outcome. The date of disease progression was determined as the date of the first identification of any defined events of progression. Patients with T1 or T2 disease that progressed to T2 through T4 or to T3 or T4 disease, respectively, and patients with stage IA or IB disease that progressed to stage IIA disease or a more advanced clinical stage were considered to have progressive disease. Also, patients whose B classification progressed from B0 (absence of significant peripheral blood Sézary cells) to B1 (presence of significant peripheral blood Sézary cells) or patients whose N classification progressed from N0 to N1 or N3 or from N1 to N3 were considered to have disease progression. The patients who died due to MF or SS rather than unrelated causes were also considered to have progressive disease, regardless of the status of other disease characteristics.
STATISTICAL ANALYSIS
Actuarial survival was calculated from the date of initial visit to the Stanford Cutaneous Lymphoma Clinic, at which time the diagnosis was confirmed and plotted according to the KaplanMeier technique. 26 Disease-specific survival (DSS) is defined as a survival calculation in which death events must be specifically related to MF, such as progressive disease, fatal infections, and MF-related complications. Freedom-fromprogression curves were plotted from the date of diagnosis using the Kaplan-Meier method. Analysis of differences in actuarial curves was performed by means of the Gehan test. 27 All P values correspond to 2-sided significance tests, and 95% confidence intervals (CIs) were determined using standard meth- N0 M0 §  IA  IB  IIB  IIIA  N1 M0  IIA  IIA  IIB  IIIB  N2-N3 M0 ¶  IVA  IVA  IVA  IVA  N0-N3 M1#  IVB  IVB  IVB  IVB *Categories and overall staging system are described by the Committee on Staging and Classification of Cutaneous T-Cell Lymphomas. 25 B classification is not incorporated into the clinical stage (B0 indicates absence of significant peripheral blood Sézary cells; B1, presence of significant peripheral blood Sézary cells).
†Indicates Ͻ10% of body surface area. ‡Indicates Ն10% of body surface area. §Indicates nodes are clinically uninvolved.
Indicates nodes are enlarged but histologically uninvolved. ¶Indicates nodes are clinically normal (N2) or enlarged (N3) and histologically involved. #Indicates visceral involvement.
ods. 28 The expected survival used as the expected outcome of the race-, age-, and sex-matched control population for our analyses was obtained from US decennial life tables. 29 We performed the multivariate analysis with the identified significant univariate prognostic factors using the proportional-hazards regression method to establish their significance as independent prognostic indicators. 30 Patient age was considered a continuous variable in the multivariate analysis.
RESULTS
PATIENT DEMOGRAPHICS AND CURRENT STATUS
Clinical characteristics of the 525 patients in this study are summarized in Table 2 . Patient age at presentation ranged from 12 to 88 years, with a median of 57 years. The median age distribution by T classification demonstrated that patients with T1 disease were younger than those with T2 or T3 disease (PϽ.001), and those with T4 disease were older than those with T2 or T3 disease (PϽ.005). The female-male ratio was 1:1.7. Eighty-six percent of our patients were white. The majority of our patients had T1 (30%) or T2 (37%) skin involvement at presentation; a third of our patients had T3 (18%) or T4 skin involvement (15%). Their clinical stage at presentation is summarized in Table 2 . Thirty-four patients (6%) presented with extracutaneous disease.
The median time from onset of symptoms related to MF until the time of diagnosis (symptom duration) of our 525 patients was 4.2 years (range, 0.1-70.1 years). The median symptom duration by T classification was 5.0 years for patients with T1, 4.2 years for those with T2, 4.0 years for those with T3, and 2.6 years for those with T4 disease. These differences were not statistically significant.
Current patient status, categorized by initial T classification, is summarized in Table 3 . Two hundred seventyeight (53%) of the 525 patients have died. Of these deaths, 120 (43%) were attributable to MF, including 3 (2%) of 159 patients with T1 disease, 29 (15%) of 192 with T2 disease, 51 (53%) of 96 with T3 disease, and 37 (47%) of 78 patients with T4 disease. Other causes of death included other malignancies and/or cardiopulmonary diseases. At the time of our analysis, 134 patients (26%) were alive in remission, including 84 (53%) of 159 with T1 disease, 37 (19%) of 192 with T2 disease, 10 (10%) of 96 with T3 disease, and 3 (4%) of 78 with T4 disease. Among the 34 patients who presented with extracutaneous disease (stage IV), 29 have died, and 26 deaths (90%) were due to MF.
LONG-TERM OVERALL AND DISEASE-SPECIFIC SURVIVALS AND RELATIVE RISK FOR DEATH
The overall survival and disease-specific survivals of our 525 patients with MF are shown in Figure 1 . The median survival was 11.4 years, and the actuarial overall survival rates at 5, 10, and 30 years were 68%, 53%, and 17%, respectively. The median follow-up time was 5.5 years (range, 0.1-38.5 years). The median DSS for our 525 patients has not been reached. The DSS rates at 5, 10, and 30 years were 81%, 74%, and 64%, respectively.
The overall actuarial survival of our 525 patients with MF is worse than the predicted survival of the age-, sex-, andrace-matchedcontrolpopulationwithoutMF(PϽ.001).
The relative risk (RR) for death for all patients with MF compared with the general population was 2.4 (95% CI, 2.1-2.6).
LONG-TERM OUTCOME BY PATIENT AGE, SEX, AND RACE
We studied the influence of patient age, sex, or race on survival in our 525 patients. The median age at presentation was 57 years. We found significant differences in actuarial survival results in patients who presented at younger than 57 years (n=261) compared with those who were 57 years or older (n=264) (PϽ.001). The DSS analysis (PϽ.001) confirmed that these differences were attributable to deaths caused by MF and not age-associated health risks.
In our study population of 525 patients, 37% were female. The increased prevalence of MF in males was observed similarly in all T classifications, with a femalemale ratio of 1:1.6 to 1:1.8. We found no significant differences in the long-term overall or disease-specific survival outcomes between male and female patients (P=.14 and P=.68, respectively). Overall, 86% of our patients were white, with similar percentages in all T classifications. Again, we found no significant differences in the overall or disease-specific survival outcomes between white and nonwhite patients (P=.64 and P=.14, respectively).
SURVIVAL OUTCOMES AND RR BY T CLASSIFICATION
The overall survival results by T classification are shown in Figure 2 . The overall survival of patients with MF was worse in those with a more advanced T classification. Patients with T1 disease had the most favorable overall and disease-specific survival, followed by patients with T2 disease (PϽ.001, T1 vs T2, T3, or T4; and PϽ.001, T2 vs T3 or T4). The patients with T3 and T4 (erythrodermic) disease had similar less favorable outcomes. The differences in actuarial overall and disease-specific survivals of patients with T3 and T4 diseases were not statistically significant (P=.90 and P=.67, respectively). The median survival of patients with T1 disease has not been reached, whereas the median survivals of patients with T2, T3, and T4 disease were 12.1, 3.3, and 4.0 years, respectively. The overall survival rates at 5, 10, and 20 years were 97%, 88%, and 64%, respectively, in patients with T1 disease; 72%, 55%, and 28%, respectively, in patients with T2 disease; 40%, 26%, and 11%, respectively, in patients with T3 disease; and 41%, 24%, and 7%, respectively, in patients with T4 disease. The RR for death compared with the age-, sex-, and race-matched control populations was assessed according to the patients' T classifications. They were 0.7 (95% CI, 0.4-1.0; P=.02) in T1, 2.3 (95% CI, 1.9-2.7; PϽ.001) in T2, 4.7 (95% CI, 3.6-5.8; PϽ.001) in T3, and 4.2 (95% CI, 3.2-5.1; PϽ.001) in T4 disease.
SURVIVAL OUTCOMES AND RR BY CLINICAL STAGE
Overall, we found significant survival differences among patients with different clinical stages, with worse survival in more advanced clinical stages ( Figure 4 . We found significant DSS outcome differences among the clinical stages, with worse survival in more advanced stages. Although the overall survivals were similar between patients with clinical stage IB vs IIA and IIB vs III disease, their DSS outcomes were significantly different (stage IB vs IIA disease, P=.006) or trended toward statistically significance (stage IIB vs III disease, P=.09). The 5-and 15-year DSS rates were 100% and 98%, respectively, in patients with stage IA disease; 95% and 85%, respectively, in those with stage IB disease; 84% and 71%, respectively, in those with stage IIA disease; 56% and 32%, respectively, in those with stage IIB disease; 65% and 49%, respectively, in those with stage III disease; and 30% and 14%, respectively, in those with stage IV disease.
SURVIVAL OUTCOMES BY N AND B CLASSIFICATIONS
The N classification of our 525 patients included 345 (66%) with N0 (clinically normal), 147 (28%) with N1 (clinically enlarged, not lymphoma), and 33 (6%) with N3 (clinically enlarged, confirmed lymphoma) disease. The distribution of T classification in patients with N1 disease was T1 in 4 patients, T2 in 56, T3 in 42, and T4 in 45. We found significant overall survival differences among these N classification groups (PϽ.001) with median survivals of 17.5 years in patients with N0, 6.5 years in those with N1, and 1.7 years in those with N3 disease. When we compared the N0 and N1 groups by T classification, we found no significant differencesinoverallsurvival Thirty-five patients (7%) had blood involvement (B1) at presentation as determined by morphologic evaluation of peripheral blood smears. The majority of these patients with B1 disease (n=31) had absolute Sézary cell counts of greater than 1000/mm 3 ; 4 patients had Sézary cell counts of greater than 20% lymphocytes and less than 1000/mm 3 . The distribution of T classification in patients with B1 disease was T1 in 1 patient, T2 in 1, T3 in 5, and T4 in 28. The majority of patients with T4 B1 disease had N1 (n=15) or N3 (n=11) node involvement. Overall, we found a significant difference in actuarial survival between patients with B0 and B1 involvement, with median survivals of 12.3 and 3.0 years, respectively (PϽ.001). When the analysis was limited to patients with T3 and T4 disease, the survival outcome was still significantly worse in the patients with B1 vs B0 involvement, although the differences were less dramatic (median survivals of 2.9 and 4.5 years, respectively; P =.04).
MULTIVARIATE ANALYSIS OF CLINICAL FACTORS INFLUENCING SURVIVAL
The results of the univariate prognostic factors that were studied are summarized in Table 4 . The prognostic factors that had a significant impact on survival were patient age, T classification, clinical stage groupings, the presence or absence of extracutaneous disease, and N and B classifications. To determine which of the univariate factors were important, independent predictors of survival, we used the Cox proportional hazards regression method. significant independent factors. However, N classification (P=.58) no longer remained as a significant factor when the clinical stage groupings were entered as a covariate instead of the T classification. In the next analysis where age; T, N, and B classifications; and clinical stage groupings were entered, age (PϽ.001) and T and B classifications (PϽ.025 and PϽ.025, respectively) remained significant; however, N classification (P=.07) and clinical stage groupings (P=.44) were not significant independent factors. When the presence or absence of extracutaneous disease rather than the clinical stage grouping was entered with age and T, N, and B classifications, age (PϽ.001), T classification (PϽ.001), and the presence or absence of extracutaneous disease (PϽ.05) remained as significant independent factors. However, the N classification (P=.23) was no longer significant, and the B classification was of borderline significance (P=.06) as independent prognostic factors in the multivariate analysis. Finally, all significant univariate factors (ie, age, T, N, and B classifications, clinical stage groupings, and the presence or absence of extracutaneous disease) were entered in the multivariate analysis. Among all these covariates, age (PϽ.001), T classification (PϽ.01), and the presence or absence of extracutaneous disease (PϽ.05) remained as significant independent prognostic factors. However, the N classification (P=.12) and clinical stage groupings (P=.23) were no longer significant factors, and the B classification was of borderline significance (P=.06) when the T classification and extracutaneous disease state were entered in the analysis as covariates. Thus, these variations in the significance as independent prognostic factors in the multivariate analysis depended on the combinations of covariates studied. This demonstrated the strong interdependence among the T, N, and B classifications; clinical stage; and state of extracutaneous disease. The most consistently significant independent prognostic factors were patient age, T classification, and the presence or absence of extracutaneous disease.
RISK FOR DISEASE PROGRESSION
We studied the risk for disease progression in our 525 patients. Patients were considered to experience disease progression when one of the following events occurred: progression of MF to more advanced TNM and B classifications or clinical stage or death due to MF. The date of the first evidence of progression was entered as the disease progression date for our analysis. The median follow-up durations by T classification were 7.6 years (range, 0.4-37.3 years) in those with T1; 6.4 years (0.1-38.5 years) in those with T2; 2.9 years (range, 0.1-23.4 years) in those with T3; and 3.6 years (range, 0.1-28.3 years) in those with T4 disease. The risk for disease progression by Kaplan-Meier analysis abbreviated to 20 years according to their initial T classification is shown in Figure 5 . The risk for disease progression at 5, 10, and 20 years was 10%, 13%, and 16%, respectively, in patients with T1; 22%, 32%, and 40%, respectively, in those with T2; 56%, 72%, and 81%, respectively, in those with T3; and 48%, 57%, and 78%, respectively, in those with T4 disease. The risk for disease progression worsened with more advanced T classification, with a greater risk in the patients with T2 compared with T1 disease (PϽ.001) and in T3 or T4 compared with T2 disease (PϽ.001). The patients with T3 and T4 disease had a similar risk for disease progression (P=.48). Of those patients whose disease progressed, the median time from diagnosis to disease progression by T classification was 2.1 years (range, 1.1-13.1 years) in T1, 2.1 years (range, 0.2-25.0 years) in T2, 2.0 years (range, 0.1-15.4 years) in T3, and 1.7 years (range, 0.2-17.2 years) in T4 disease.
EXTRACUTANEOUS DISEASE
Seventy-seven patients presented with or had developmentof extracutaneous (stage IV) disease (stage IVA, n=56; stage IVB, n=21). The most common visceral sites of involvement identified were the lungs, oral cavity or pharynx, and the central nervous system. At the time when extracutaneous disease was detected, no patient had T1, 11 had T2, 39 had T3, and 27 had T4 disease. Thirtyfour of these initially presented with extracutaneous disease. These patients included 19 (24%) of the 78 patients with T4 disease, 12 (13%) of the 96 with T3 disease, and 3 (2%) of the 192 with T2 disease at presentation. The median survival of the 77 patients with stage IV disease was 1.1 years, and the survival was similar, regardless of the extent of their skin involvement (T2 vs T3 vs T4, P=.69 to P = .88). The actuarial survivals of patients with stages IVA and IVB disease were similar, with median survivals of 1.2 and 0.7 years, respectively (P=.15).
The risk for development of extracutaneous disease was analyzed separately and plotted according to the T classification at diagnosis. The risk at 5, 10, and 20 years was 1%, 2%, and 2%, respectively, in patients with T1 disease; 8%, 9%, and 9%, respectively, in those with T2 disease; 23%, 37%, and 37%, respectively, in those with T3 disease; and 9%, 9%, and 35%, respectively, in those with T4 disease. Forty-three of our 493 patients with clinical stages I to III disease at presentation had experienced disease progression to stage IV MF at the time of our analysis. Two of these patients had T1, 13 had T2, 20 had T3, and 7 had T4 disease initially. However, at the time of development of stage IV disease, none had limited (T1) skin involvement.
COMMENT
In this study, we have presented the results of a longterm, retrospective cohort study of our patients with MF and SS who underwent management at the Stanford University Cutaneous Lymphoma Clinic. During the past 40 years, we have participated in the management of MF and SS in more than 700 patients at the clinic. We specifically limited the study subjects to the 525 patients who received a diagnosis no more than 6 months before their initial evaluation at our clinic, to exclude those whose survival and treatment outcomes may not reflect our management. It is important to emphasize the potential drawbacks of any long-term retrospective study, including the present one, that spans decades and includes changes in diagnostic methods or approaches in disease management. During these years, newer techniques in molecular methods of analysis (eg, polymerase chain reaction) and updates in antigenic characterization of malignant T cells in blood and tissue (eg, immunohistochemistry, flow cytometry) have been used for diagnosis and evaluation of disease severity.
1 Well-defined, prospective, large-scale or multicenter studies are still needed to further help identify prognostic factors and guide management decisions.
Our long-term retrospective results confirm that combined MF and SS is a very heterogeneous disease with a wide range of survival or risk for disease progression for differentclinicalpresentations.Asummaryofpatientclinicalcharacteristics (Table 2 ) confirms many previous reports of a relative increased prevalence in white and male patients. 4, 5, 7, 11, 13 Most of our 525 patients had limited or generalized patch and/or plaque (T1-T2) disease. None of our patients with limited skin involvement (T1) presented with extracutaneous (stage IV) disease. In support of a previous report of findings in young patients with MF, 31 patients with T1 tended to be significantly younger than patients with T2 to T4 disease (PϽ.001), and those with T4 disease were older than those with T1 through T3 disease (PϽ.005).
More patients (57% of deaths) died of unrelated causes rather than due to MF and SS (Table 3) . Deaths attributable to MF and SS occurred in 23% of our 525-patient cohort, primarily among patients who presented with more advanced skin involvement (T3-T4). Approximately half of the patients who presented with T3 or T4 disease died of their disease, in contrast to only 2% and 15% of those with T1 and T2 disease, respectively. Our patients with T1 disease accounted for the majority of the patients who were alive in remission. The patients with T4 disease had the least likelihood of enjoying sustained clinical remission, with only 3 (4%) of 78 patients alive without disease.
Age at presentation was an important demographic predictive factor in our patients in both the univariate analysisusingthemedianage(57years)andthemultivariateanalysis with age as a continuous variable. However, the predictive value of age at presentation is greatest in the earlier stages (stages I-III) and becomes less valuable in patients with extracutaneous disease (stage IV). Thus, in patients with stage IV disease, the impact of age on survival is outweighed by the overall poor survival observed in this group. The widespread differences in survival results by type and extent of skin involvement (T classification) ( Figure  2 ) and clinical stage (Figures 3 and 4) clearly reflect the heterogeneity of MF. As in a previous report, patients with T1 disease have an extremely favorable prognosis in which their RR for death is similar to that of their control population without MF. 2 In all other patients with worse T classifications, their life expectancy is less favorable than that of their matched control population. More generalized or advanced skin involvement is associated with worse prognosis. Our patients with tumor (T3) and erythrodermic (T4) skin involvement have similar less favorable outcomes. Despite their similar survival, patients with T3 and T4 disease have markedly different clinical presentations that require quite different management approaches, and thus, it is important to retain their separate designations in our T classification and overall clinical stage designation.
The patients with stage IA disease had similar life expectancy compared with their matched control population, whereas the patients who presented with extracutaneous (stage IV) disease had a 12.8-fold greater risk for death with a median survival of only 1.5 years. The DSS results of the patients by their clinical stage paralleled the overall survival outcomes. However, the DSS results of patients with stage IB (n=133) vs IIA disease (n=60) were statistically different (P=.006) (Figure 4 ). Only 4 patients with stage IIA disease had T1 skin involvement; all others had T2 skin involvement. The stage IIA group tended to include patients with a more aggressive skin involvement and generalized thicker plaques rather than generalized thin plaque and/or patch disease. The differences in DSS results of patients with stage IIB vs III disease trended toward statistical significance (P=.09). These different DSS outcomes of patients with stage IB vs IIA and stage IIB vs III disease further validate the usefulness of the current MF clinical staging system. 25 Only 35 patients (7%) presented with significant peripheral blood involvement with Sézary cells (B1) as determined by means of peripheral blood smear examination. We do not have flow cytometric or clonality results of our earlier patients, and thus our blood involvement criterion was limited to blood smear evaluation in this report. Most of our patients with B1 involvement have absolute Sézary cell counts of at least 1000/mm 3 , a blood involvement level currently considered a significant prognostic variable. 15, 17, 32 Most patients with B1 involvement (80%) had erythrodermic disease (T4), which accounted for 36% of our patients with T4 disease at presentation. Many of our patients with B1 involvement had N3 nodal involvement, which may further account for the worse survival of patients with B1 compared with those with B0 involvement. We are currently evaluating the concordance between the Sézary cell results by means of quantitative morphologic (blood smear) assessment and flow cytometric analysis. In all cases in which the flow studies revealed significantly increased numbers of T cells with aberrant cell surface expression (CD4 − populationwasnotincreased in all cases where a significant number of Sézary cells was detected by means of morphologic evaluation. We are also currently studying the levels and characteristics of Sézary cells that may be of prognostic significance in Sézary cell count (blood smear), flow cytometric results, and molecular analysis. Scarisbrick et al 17 reported that combinations of Sézary cell count (morphology) and polymerase chain reaction or Southern blotting data can separate groups of different prognostic significance. As proposed in the consensus report by the International Society for Cutaneous Lymphomas, 32 the definition of significant blood involvement will need to be modified to be current with updated techniques used to assess disease in skin and other tissues. The new criteria proposed by the International Society for Cutaneous Lymphomas for significant blood involvement, including a new B2 classification that defines SS, need to be validated by a multicenter, large study. Finally, any clonal results from peripheral blood analysis should be interpreted appropriately for the possibility of detecting unrelated, benign clones. Table 4 summarized the results of our univariate clinical factors predictive of survival. The significant prognostic factors were patient age; T (T1 vs T2 vs T3/T4 disease), N (N0 vs N1 vs N3 disease), and B classifications (B0 vs B1 involvement); clinical stage groupings (stage IA vs IB/ IIA vs IIB/III vs IV); and the presence or absence of extracutaneous disease (stages I-III vs IV). Table 5 summarizes the significant published studies of clinical prognostic factors in MF and SS involving at least 100 subjects. In these studies, patient age was generally found to be significant in the univariate analysis, but not always in the multivariate studies. The results of the SEER-based study by Weinstock and Reynes 13 indicated that black or male patients had less favorable survival outcomes. Our results did not support an association of sex with survival, and the sample size of our black patients was too small (n=20 [4%]) to draw any significant comparative conclusions. Previous studies have also demonstrated the prognostic significance of various subsets and combinations of TNM and B classification variables, clinical stage groupings, and extracutaneous (stage IV) disease (Table 5) .
Our multivariate analysis demonstrated the significant interdependence of clinical stage and the T, N, and B classificationfactorssothatthemultivariatesignificancedepended on which covariates were entered in the analysis. When all significant univariate factors were entered in the regression model, only age at presentation, the extent and type of skin involvement (T classification), and the presence or absence of extracutaneous (stage IV) disease remained as independent predictors. Presence or absence of significant circulating Sézary cells (B classification) was of marginal independent significance. Patients' node status (N classification) and clinical stage were no longer useful as predictive factors once the information on their T classification and status of extracutaneous disease was available. Our analysis also demonstrated the strong interdependence of the T classification and the clinical stage groupings, demonstrating that they provide overlapping prognostic information.
The results of disease progression largely depend on the variables used to define progressive disease in the study cohort. We selected the events of progression to be the state at which there is an association with worse outcome, ie, more advancedTNMandBclassificationsorclinicalstage,ordeath due to MF and SS. The risk for disease progression as defined in our study is greater among patients with a higher (REPRINTED) ARCH DERMATOL / VOL 139, JULY 2003T classification, but the risk is similar for patients with T3 or T4 disease ( Figure 5 ). Our results of disease progression are comparable to those reported by the Dutch group of 309 patients with MF. 11 However, their analysis did not define disease progression in those patients with progression from T1 to T2, T1 or T2 to T4, N0 to N1, or B0 to B1 disease.
The risk for development of stage IV disease in patients who presented with stages I through III disease was again greater in patients with more advanced skin involvement (T classification). A significant proportion of patients with T3 (13%) or T4 (24%) disease initially presented with stage IV disease and was excluded in this analysis. This may account for the similar risk for progression to stage IV disease in patients with T2 and T4 disease up to approximately 15 years, despite a greater overall risk for extracutaneous disease in patients with T4 disease. The majority of patients with progression to stage IV disease, progression occurred within the first 5 years. In 2 patients with initial T1 disease, progression to development of extracutaneous disease occurred; both patients were noncompliant with their prescribed therapy and failed to return for scheduled follow-up visits. These results of risk for progression to extracutaneous disease are consistent with a previous report from our group of Kaplan-Meier risk analysis of 434 patients with MF. 14 The patients with extracutaneous (stage IV) disease as a group had a poor survival outcome regardless of whether they presented with it (n=34) or it developed at a later time (n=43). The unfavorable survival was similar, regardless of the type of skin involvement (T2-T4). None of these patients with stage IV disease had limited skin involvement (T1) at the time their extracutaneous disease was detected. This supports the previous report that the risk for development of extracutaneous disease is minimized by keeping their skin involvement to a limited state (T1 or less). 14 Standard staging evaluation for patients with a diagnosis of MF includes a comprehensive physical examination with careful examination of the skin and lymph nodes, a complete blood cell count with Sézary cell studies, screening chemistries (including lactate dehyrogenase levels), and chest x-ray. Based on our results that patients with T1 or T2 skin involvement are unlikely to present with extracutaneous disease at diagnosis, additional imaging studies (computed tomography or magnetic resonance imaging) are not recommended unless the patient has lymphadenopathy. All 3 patients with T2 skin involvement and stage IVA disease at presentation had clinically suspicious lymphadenopathy that warranted further evaluation. Since patients with T3 or T4 disease are at greater risk for extracutaneous involvement, further imaging studies should be considered. Lymph node biopsies should be obtained if lymphadenopathy is present, because the presence of lymph node involvement affects the stage, prognosis, and management. Suspected sites of visceral involvement must be confirmed by appropriate imaging studies and histological evaluation when possible. Significant bone marrow involvement is most often present in patients who meet the clinical criteria for SS. 33 Bone marrow biopsy is not routinely used as part of the initial staging procedure for patients with MF and SS. The utility of nuclear medicine scans (eg, positron emission tomography imaging) for evaluation of MF and SS has not been established.
CONCLUSIONS
The long-term survival results in our 525 patients with MF and SS are varied, with worse outcomes in patients with more advanced T classification and clinical stage. In general, our observations support the usefulness of the current TNM and B staging systems for MF and SS. Although the overall survivals may be similar between patients with stages IB vs IIA and stages IIB vs III disease, their disease-specific survival or clinical and biological differences warrant their separate clinical stage designation. The most significant univariate clinical prognostic factors are patient age at presentation; T, N, and B classifications; overall clinical stage; and the presence or absence of extracutaneous disease. However, the prognostic power of their B and N classifications and their clinical stage as an independent factor becomes less significant when their T classification and status of extracutaneous disease are known. The risk for disease progression correlates with the severity of the initial skin presentation.
